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B2 – transforms -> Martensite
as a result of thermal cycling
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First-ever measurements of bond coat mechanical properties 
achieved with high temperature microsample tensile testing.

Uncovered the fact that the bond coat transforms from B2 to 
L10 martensite upon thermal cycling.

In situ TEM observations and X-ray diffraction indicate that 
this transformation occurs each time the jet engine is cycled.

Finite element simulations of the TBC indicate that this trans-
formation promotes spallation, which governs TBC life.
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TBC’s offer the greatest potential for 
increasing the performance of gas turbine 
engines.

Microsample preparation and testing 
have allowed us to measure bond coat 
mechanical properties and to show that 
they change dramatically as a result of 
thermal exposure.

TEM and X-ray analyses have 
uncovered the fact that these bond coats 
transform to an L10 martensite during 
service, e.g. each time the jet engine is 
started.

Finite element (FE) models have been 
used to show that this transformation 
plays an important role in determining the 
overall life of the TBC system. 

“Use of Microsample Testing to Characterize and 
Model Bond Coat Performance and TBC Life”

K.J. Hemker, Johns Hopkins University, Grant No. DMR9986752
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